ABSTRACT
, with the exception of the Solar System, where measurements on meteorites, as well as the Solar photosphere, give fr( 151 Eu) = 0.48 (Lawler et al. 2001; Lodders 2003) . Recent astronomical observations of the 151 Eu isotope fraction in carbonenhanced metal-poor (CEMP) stars enriched in the elements made by the slow neutron capture process (the s-process) have been shown to differ from the Solar System value (Aoki et al. 2003a ), but to be in good agreement with s-process predictions in low mass asymptotic giant branch (AGB) stars of one-half solar metallicity (Arlandini et al. 1999) .
The values reported by Arlandini et al. (1999) , however, were obtained using a theoretical 151 Sm(n, γ)
152 Sm cross section from Toukan et al. (1995) that is approximately 40% lower than recent experimental measurements (Abbondanno et al. 2004; Marrone et al. 2006; Wisshak et al. 2006 Analyses of presolar stardust grains provide an opportunity to explore the Eu isotopic compositions in stars with a different range of metallicities than those of metal-poor stars.
This is because the vast majority of stardust SiC grains (the "mainstream grains") are believed to have originated in the outflows of ~ 1.5 to 3 M  carbon-rich AGB stars with close-to-solar metallicity (Hoppe et al. 1994; Zinner et al. 2006 Carbon, N, and Si isotopic ratios for the KJB fraction have been previously reported by Amari et al. (2000) , and are reproduced in Table 1 . Two different mounts containing SiC grains from the LS+LU fractions were analyzed in the present study, namely LU and WU.
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Grains from the LU mount have been analyzed previously with a modified Cameca IMS-3f ion microprobe at Washington University (St. Louis) for their C, N, and Si isotopic compositions as well as for their trace-element concentrations (Virag et al. 1992) . Some of these grains were analyzed for their Ti, Ba, and W isotopic compositions with the Sensitive High Mass-Resolution Ion Microprobe at the Australian National University (Ireland et al. 1991; Ávila et al. 2012; 2013) . Grains from the WU mount were analyzed for their C, N, ) and the molecular interferences is too small to be resolved by mass separation without drastically compromising the secondary ion yields. Therefore, to suppress molecular ion contributions to the atomic species, we used an energy filtering technique similar to the one described in Ávila et al. (2013) . We found that for an energy offset of approximately 21 eV, selected based on the momentum spectrum at mass region 151 a.m.u. of ions sputtered from the NIST-610 silicate glass and a "pure" synthetic SiC, the molecular interferences were completely excluded from collection; however, the 7 intensity of the secondary ion signal dropped by approximately one order of magnitude. A combination of high mass resolution and energy filtering was used in all analyses presented in this work. The NIST-610 silicate glass and a SiC ceramic doped with heavy elements (Ávila et al. 2013 ) were used to correct for instrumental mass fractionation.
RESULTS
The LS+LU SiC grains studied here show Si, C, and N isotopic compositions in the range displayed by mainstream grains ( Terada et al. (2006) for the two SiC grains are ~ 0.43. We suspect that the inconsistency between our measurements and those of Terada et al. (2006) may be due to differences in the experimental approach used.
We have shown previously that energy filtering, i.e., the selection of an appropriate energy 8 window for the secondary ions on the basis of the momentum spectrum, is essential for suppressing unwanted interferences in the mass region of the Eu isotopes in a SiC matrix.
The data of Terada et al. (2006) were obtained by using high-mass resolution alone, which we have found to be insufficient to remove molecular interferences that can significantly affect the Eu isotope measurements. Given the low value measured by Terada et al. (2006) and the similarly low ratio we have measured in the pure SiC standard, we suspect that their measurements are compromised.
Since the SiC-enriched bulk sample (KJB fraction) yields a fr( 151 Eu) value that is within the range observed in the single grains, but considerably more precise, we will focus the following discussion on this result.
DISCUSSION
In AGB stars, the s-process nucleosynthesis is responsible for the production of elements heavier than Fe. The main neutron source for the s-process in the He-intershell of AGB stars is the 13 C(α, n) 16 O reaction which operates under radiative conditions at relatively low temperatures (T ~ 0.9 × 10 8 K) during the intervals between thermal pulses, and results in low neutron densities (~ 10 6 -10 7 neutrons cm -3 ). During thermal pulses in low-mass AGB stars, the 22 Ne(α, n) 25 Mg reaction is marginally activated when the maximum temperature at the bottom of the He-burning shell reaches T ~ 3 × 10 8 K, producing a small neutron burst with a high neutron density peak (up to ~ 10 10 neutrons cm -3 ). (Fig. 2a) . The 9 competition between neutron capture and β-decay at these branching points can be expressed by a branching factor (ƒ n ), calculated from:
where λ n = Ν n ν T σ and λ β = ln2/t 1/2 are the neutron capture rate and the β-decay rate, respectively. Here, Ν n , ν T , σ, and t 1/2 are the neutron density, the thermal velocity, the Maxwellian averaged (n, γ) cross section (MACS), and the half-life, respectively. In Fig. 3 the stardust SiC-enriched bulk data are compared to the s-process AGB predictions from the FRUITY database (for details see Cristallo et al. 2009 Cristallo et al. , 2011 Sm(n, γ) cross section reported by Marrone et al. (2006) , which is significantly higher than the value used by Arlandini et al. (1999 Aoki et al. 2002) . Both stars show variations of their radial velocities, indicating that they belong to binary systems (Aoki et al. 2000 (Aoki et al. , 2003a .
According to the classification suggested by Jonsell et al. (2006) , LP 625-44 and CS 31062-050 are CEMP-r+s stars, showing both s-and r-process enhancements. One possible scenario to explain the enrichment observed in CEMP-r+s stars is to assume that the parent cloud of the binary system was already enriched in r-process elements, while the s-process elements (and also carbon) were the result of mass transfer from an AGB star to 11 the lower-mass companion (e.g., Bisterzo et al. 2010) . Lugaro et al. (2012) . Marrone et al. (2006) reported an experimental uncertainty on the order of 5%, which results in a narrow predicted range of fr( 151 Eu). In previous investigations, applying the SEF was thought to account for the contribution of excited nuclear states in stellar environments. It has been shown that this is not the case by Rauscher et al. (2011), and Rauscher (2012) presented an improved approach, also accounting for the uncertainties in the stellar rates. This leads to error bars larger than those given by the experiments due to the remaining theoretical uncertainties in the excited state contributions to the stellar rate. Using this approach (labeled "R12" in Fig. 4 (2012) are applied and support this more accurate approach of computing neutron-capture cross sections in stellar environments. 
